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1020020073206 'MJ\- 2003/4/4 

I^eig^eiS] 741218-1674515 
[o^eisl 440-300 

i^^i 4^s!Ai mJim m^om^ 207m qo^s. 

[^2!] KR 

§1 (21) 

20 a 29.000 SI 

30 ^ 30.000 B 

0 21 0 SI 

[^MS^Sl 0 W OS! 

59,000 m 
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1020020073206 ^^ o^;,]-: 2003/4/4 

^ 7l^>^o)l oil^lc}]>a-## ^^^*>^ ^n^. Ti#* ^^^^> 

^ ^^1^. ^7] Ti^^ <^^^ TiOx#^ ^^^*>^ ^7] Ti#» 

£ 2c 

Ti, TiOx, ^^^i, 
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1020020073206 #^ 'U^}- 2003/4/4 

2fl^^>^^«j-^ ^ {METAL PATTERN FABRICATING METHOD 

AND ELECTRIC DEVICE FABRICATING METHOD USING THEREOF} 

£ 2a- 2. 2f^ ^ ^'^^ «a^Alo^]oil 4= 3l|^^A^itig# M-Bl-ifl^ £.1^. 

£ 3^ ^ ^^'^l nil-el- ^1^€ ^^1 ^^fl M-B^-xfl^ 

£ 4a~£ 4f^ ^ ^^2] cf^ -^Amofl tcj.^ sfl^^^^^J-^^ M-^l-i^fe i^. 

£. 7^ i£ 6^ i-r-^d 

* ^-^-¥-^<Hl * 

101,201 : 7]^ 103,203 : 

107,207 : P>:iH 110, 210 : Tif^ 

110a, 210a : TiOxBfl^ 353 : TFT 

354,454 : TflolB^^ 356 : 
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1020020073206 



^ -U^}: 2003/4/4 



357 : J^efl^^^ 



362,462 : tIIoIe;^^^ 



359 : 



372 : l-^nmeJ^- 



374 : ^el^Bl# 



380 : <^^^%^ 



456 : 



457 : :^efl<a'^^ 



4^^^^^^^ ^V£^1^^H1>^-1'?> 9X^ <'}^^. <yiflslS7l:&(Printecl 
Circuit Board), "^n^^s^l^^KLiquid Crytal Display device)i-f PDP(Plasma Display 
PaneD^r ^^S^ldb^Xpiat Panel Display device) ^^]Sl ^7] ^^fl^^^^-g-^J^ 

iSell^l>iH(photoresist)l- o]^^ ^^o^S., ^^jo] s. la~£ 
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1020020073206 #^ '^^}- 2003/4/4 

<23> laofl 3£Al^ :y-ol, ^^<i\. ^9^%^ «V£^11-^S. c>l^<^^ 7] 

^(1) ^-^^^ ^^f-CSa)^**!] S.S.^^]^^M: ^%'^}'^ 

^(5a)# ^^^t!- ^, £ lb<^l ^<=>] 3Lm5ll;^l^H#(5a)* Hfl^^l 

(baking) ^H^i, £ lc<^l £^14^ :y:ol , >^7l i£Efl;^liH#(5a) ^^ll °> 

^H(mask)l- ^^1^1^ ^ ^f^^(UV)4 S^l-W. ^-^^-^.^S Mefl^l^B 

^ <a='*^ (positive) 5£S5ll^]-hHS^- ^-^^ (negative) 5tS3ll^l^B7> <^7H1 

iSell^l^iHl- AV-g-t!: ^-f^* ^^W. ^}^^<^] ^A]-^<^1 

tt)-e^- ^A>^ cg^^ iS5fl^l^:E^ H ^*(-^ ^^7> ^sr>7ll Sjc^, ^-^-^^ 

2)-^*>^ ^V^^a^^l Si^y^^] "^g^^ iSellxl^i:e7]. ;«fl7lSl<^ :£ Id-^l B> 

<24> :£ leofl £Al^ tt>s>^ ^c], ^V7l i:£efl^l>iH3ll^(5)^S. ^^#(3a)^ 1: 

(blocking) t!: '^'fl^i^^ ^V-g-^Vig, iS.5ll>;S.JJflli(5) *V^» ^l^tb 

^] ^^<=>] n ^. S. lf<^l tJVsq- ^o] >iHel 31 (stripper)* ^ 
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1020020073206 %:^ 'UA- 2003/4/4 

<^11- ■i-'^. ^^^H^^l^EKThin Film Transistor) 5LS.ell^l^i:E^^^ aj-g-ol 

^ wj-g-o] 40~45%» :^Hs^>7ll ^cf. 

^«fl <^1^<H^171 nfl^oil, 3^1 71 Si i£?ll;^liH7l- ^711 <^l&lt!: iSefl^l 

3ll7lfe ^7ldJi^>Sl ;^l^ul-g-^ ^7|.Al7l^ jQ.o]o] ^ £^n]- 6>ul e]- S^jylSl^ ^S. 
H^];p^l^Hofl ^^o] -Q^i ^ol4. 

<29> ^7l;^lf-<^l Ir^ol ^^5t!:4-^ i^^^<^l ^1^ iSsfl^l^H^^ 

^^^^ -^^11- ^H^r>7l7l- tcfel-Ai, iS.efl;^l.fiHf^ol ^^^*>7ll 

^]^^ ^7l:iiAHl Ir^ol ^v^S^l-^ ^olol ^cf. 
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1020020073206 ^^V'- 2003/4/4 

<30> ^ ^.^^ ^7]^ ^<y:*Voi o]^o]:^ ^-^S.. ofl^cfl^f^ ^ofl ^^^£1^ Ti^ 

^ ^l^^V^ ^>tq-. 

<33> ^ ^t^o^ ^ Cf^ ^7^ ^-g-^0.^>«j ;^lS^^c5l cf^5|-5l 

1- o]^^>«:^ >^7l Tif-^ '^^<^1 SAV*>o.^ TiOx^^ -^^71 

Til- TiOxsfl^* ^^^^Vfe ^^1^, TiOx3ll€^S <=Hl^cfl^l-^* Ir^^Jtb 

<35> .^V7] ^O] SlA}^6]] ^7] Ji7} ^^S\o] JiQx^o] , Ti#^ HF^l- ^ 

^ -t><^li4 Cl27>-ii Cl2 ^^7l->:oil S]€fl <Hl^l£lJl TiOx#^ H2SO 4M- 

Cl2/N27>^l4 CF4/Cl27>:^i'^l <^]^^^. 
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1020020073206 %■^ "^^^Y'- 2003/4/4 

^tt ^^M^-] ^^i^B-S. ^l^^^^o] cj^3^-slJi ;^l^al-g-^ ^ ^711 ^4. 

^^15^-, >^>7l oll^ltfl>a-f^ >lll<^^ ^ ;^]2<^^^S. o]^o]^ Ti02#* ^^^«>^ ^ 
^isf, pf-^ia.^ <^1-B-^V<^ ^7] Ti02#2l ;^USi'^<^l S.^^^ /Hl2<^^s] 

1102^-^ <Hl4)*m ^^1^. ^71 TiOgf^-^S <>)l^lcfl>S-^* l-S-^Jtb -^1-Efl<^]^^ 

<^^l^m ^^1^, ^ll'^^S] Ti02## ^^IS ^^^^ 

<38> Ti02#^ <^l^lcfl^>f^ ^^1 Ti02l- ^^^MM- oIl^lcflAj.^ ^o1] Til- ^ 

m'^n^ Ti02 S^<^1 ^^^^-^S. i^^rSl^l, ^^7] ^12^^^^ Ti02^^ H2SO4M- ^^^^^^ 
o\]^^^o]] <^]^]S\JL ^11<^^21 Ti02f^^ Cl2/N27}^M- CF4/C127>^<^1 <^l^l^i:^. 

<39> sEt!-, ^7] sfl^^^^yj-^* oi-g-^ ^^SAii^^l- 7l:^# ;^l^e>^ 

^ ^^^*>^ "^n^, ^^">^^oi## ol-§-*l-«^ ^7] i^/:^Eil<?l^^^ 
^^^^>^ ^T^lsiV. ^^7] 71^ ^^Ai ^^^*V^ ^J-71 ^ 

<40> ^^D>^5g^^ Ti Ti02S TiS. ol^ol^ >^7l 7\] 

<^1H^^^ ^^1^ 7m^6il ^^^*>fe ^^1^. ^71 ^^f^ Ti 
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1020020073206 '^^^}- 2003/4/4 

S. o]^o]^ ^^^}^^^^^ ^^J*>^ ^^15^, ^>^5L1- A>^*>Q^ <:g^o^ ^^n>^ 

^n^, TiOx#* <:>l-g-*H ^7] ^^^^ ojl^lt!: :f ^7] TiOx## 

^'^] ^^^^v^ ^n^, liOzs. o] ^0^:51 ^^pv^^g^^ ^ 

^%^\^ ^an^, ^7i ^<^% ^^^-^ ^anm, ^7i 

Ti#* ^^l^^-, i^Vr^Hl- ^l-g-*>o^ ^7l Ti^^ ^^^^1 ^Af^A^ 

2^-, ^7l TiOx3fl^# ^]-%-^\^ <>fl^^l-3L TiOxSfl^-i- ^]7]^}^ 7fl<^lH^^^ ^ 
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1020020073206 'U^}'- 2003/4/4 

<44> ^ ^^^oflAi^ A>^^><^ 3(1^^ ^ 3fl^* ^^^^ ^ 

<45> ^ ^t^cHjAi^ ^Sl-SJCH ^^-a-S}-!-^ ^>-§-€Cf. Ol5l^ ^^^^ 

cflyl^om A>^^o^7l<^lA-l ^^ofl oilujxll- 7V^^:2.^Mi ^^^£1^011, 

°fl€-«^l, ^^tb <>1H17>>.1- ^^arH €^>^ ^^-a-Sl-*) 

^ ^ SiTll ^Cf. ^^^V^l-€r CCj-H^. iigo^ >^^^o] ^^^^ 

6\]A\ ^^^^o.s ^3:1-71 nfl^<Hl, ^^d^ ^^^S] ^^^cHl rE)-H^ ^ 

<46> ^^o_s.^ ^S. Til- A>-g-t!:^-. ^HV^^^ Ti^ ^7l^<^lA^^ <y:^^s]i4 ^7]^o] 
H- 'a:dli^^7lollA^ 7>^£l^ TiOxS ^}'^<=>] ''^^^ 9X^. ^>7l Ti^f TiOxfe 

«17> 4=7] nfl^<^, Ti^ <a^i "^^^ ^sI-^It^ TiOxl- ^^^tb ^ ^^^^ 
* ^-g-Al7li^, TiOx 2fl^^ ^^^^ ^ ^711 ^cl-. SBt!:, dii^-^^^ TiOx^ sj-^^l 
^c] 2:A>£]^, ZL ^^^o] ^^rSj'H ^^^^ ^>^^1 Xicf. 4 

^ 'a-7liS|- :y:ol, ^o^^ TiOxSllli* ol-g-^fc^ 4 
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1020020073206 ^^ ^^j.; 2003/4/4 

^7]^ ^ n^^^^^^^^ TiSf TiOx* i^V^^a ^(masking layer)S. a> 

-§-«H ^Bl^^V^dl AV-g-^ ^ ^cf. ^o^, H]:£^]:4i^>Sl. SAldJi^V 

TiS^ TiOxS nf^^J^l-^ ^^l^V^ ^<^]^. 

^(101) #^^(103a)# ^^^^ ^ ZL ^<H1 Ti#(110)* ^^^^t^. ^71 Ti^(llO) 

^ ^^(evaporation)oli4 i3ilBl^(sputtering)«d-i^<H] ^^^3^)^ ^^S., >y-7l ^ 

^^(103a)4 ^'U^ ^J-ol ^ ^^^(^^tl- S^i^ ^<^*V ^^7] -^)oilAi ^A^^cf. o] 
o]^^, S. 2b<Hl SA]^ ^o], n>>,H(107)S. ^#3^1] ^ o] • ^ ^ ^j^^] 

Ti^( 100)^5.^ oim^l 9l7}^ ^i^ltlrcf. ojofl, .^71 ;^>^^ 5fl<^l^i^ ^a]-^ cfl 

71 'a::dl^^7loflA-l Ol^ol^l7l Ufl^ofl, >^7l 2^A}6\] «|] Ti#(100)ol 7] A] 

Ti^l A].5|.^ ^ ^^s\7] Al^^i-i^, ^]:^o] ;g^^oil iti-e). Ti#(100) 
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1020020073206 'U^}- 2003/4/4 

^^l7> -a-sl-Sl*^. £ 2c^1 5.^1^ ti>sq. :^o] ^^afl^o] ^a^^ '^g^oi]^ TiOx# 

(100a)c>l 

o]^, £ 2d<=11 w>5q- :y-ol, .^71 Ti#(100b)# ^l7l*l-<^ ^'S'^ TiOx^ 

(110a). ^ TiOx^fl^* ^^^tlr^l-. ^7] Ti#(100b)5l ;^l7l^ ^ ^^-^J-'S (wet etching 
process) ^^^^^o^*^ (dry etching process)*!] ^sfl <^l^^^cl-. ai z^-aj-i^ ofl 

^ife ^^^^S. ^S. BF^ >^>-B-tb4. ^7) HF^ TiOx^q-^ ^-§-*W ^^1^ 

TiiSl-^ ^-§-«fl>H TiFl- ^7l5i1- >:>^ ^-g-Al^ofl icj-e)- 

Ti'^ ^^^(103) ^<^]^ S. 2d^] TiOx4li(110a)'?]:ol 

9X7\] olnfl, Til- <^1%1*>71 HF cf^ AVo. ^y^^ 9X^M , H2SO4 

^ A>-g-^>xl ^01 i3>^^3r>rf. n ol-^^ Ti7> S04<^1^^^ M>-S-^>^1 ^7l x^§-ol 

A>-g-*>^ Ch^dzl^ CF4/Cl2/027]->i5|- CI2 ^^7l->i<^l 

TiOx^ ^>11^1#£7> Ti5] oi] ^1^3^01] ^7] nfl^o)] 61]^l7]->,s^ Cl27>^ 

M- CI2 ^^7>i» ^S. A^-g-ttT:]-. 

^]^, ^^#(103)^ w^^^«J-^<^lM- ^7] TiOx 

all ^( 110a) o] oil^1<5H(^Ai^2^-«j-,go^ ^-f)om- oll^l7>^(:^i^^l2]-«j■1^S^ ^^)S 

^JsH. -£ 2e<^l wf^q- ^o] TiOxsfl^dlOa) ^^^] ^^^1 

^171^4. <^1^^-1, -£ 2fo11 ul-^q- ^o], Aj-71 TiOxslllidlOa)^ <H1^3:H 

^^4^(103a)# <^H, ^>7l TiOx3(|€(110a) Aiz]-«j.i^ ^ ;?iAiA]z^. 
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1020020073206 %^ 'UA- 2003/4/4 

T^SlS-S-)* A>-g-sr>JL :?l^^z^«j-»g^ ^-f Cl2/N27>^ CF4/Cl27l-:^:1- AV-g-tVi^. 

<54> ■ ^7]^ 2]^ ^t}^ ^ o;i7il ^cf. £ 3a~S. 3c<=Hl 

oil ^«fl Sfl^o] ^tflA>^ol £A1S]CH A>^>a-5l 3f|€^ TiOx/<^l^ltfl>^V 

M-Bl-vfl^ :£^<^1>H, i 3a^ -^s^ ^<^1 TiOx/SiNx^ ^'S^^ 

Al-^o]ji :£ ^oii ^A^^ TiOx/a-Sisfl€^ M-B^-^fl^ ^V^^^li^, S. 3c 

^ 7l:ia:^oll ^Aj^ TiOx/ITO( Indium Tin Oxide)2fl^^ M-Efi^^ ^M'^]^. ^7] a>^oi] 

<55> at!-, ^ TiOx^q- ^^-a-sl-^Sl ^ :Sl>^mA^oll J^^^ 

^^J^ ^lE ^cf. o]e^^ «j.^^ol £ 4a~4f<^l JE^^l^Jo:) $X^. <>M<^]S. TiOx ^^^sj- 

<56> -fAl, 4a<^l «>«2]- ;y-ol, -^'^9\- BE^ o]^o] 

^ 71:^(201) ^^f^^V*^ ^^^(203)* ^ Zi ^oil TiOx. ^^1 Ti02 

# ^#srH Ti02#(210)# ^-^^tlr^. ^^71 Ti02#(210)^ ^^<=>]^ ^JJlEi^ofl oi^fl ^ 

^ ^^^(203) ^^11 ^S. 9X^^, ^^f^(203)oll Ti# ^ 9l7}^>\ 

M- 2iA>^H ^51-^1 ^J-9.S.>H ^^^^ 

<57> ol:f, :£ 4boll t^Al^ ia>^ ^ol, Pl-^a(207)l- A>-g-s:M ^fl^^^l '^^"i: 
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1020020073206 ^^ o^^y_ 2003/4/4 

o.^ Ti02^ ''^^^ 9X0^^. ik^^. <>]^m Ti02 

oil ^l-^l-JdolM- efl^^l^il- ^A>sr].ig, S.^o]] 0H7l7l- >'S^^S\o] ^^^^^ 2|7ll . 

PECVDCPlasma Enhenced Chemical Vapor Deposit ion ^sfl ^^^^ Ti02# 

tfl^ ^^o]ji c^^^ 000*C^ ^-E«HlAi PECVD«J-'g<Hl ^^^^ Ti02#'^l cfltb ^ 

oje^t!: ^#2]-^ Jl^lS^^ ^^^^(Wettability), ^ ^^^^^^ M-b:^^^ ^£ 
:al^^^ol ^ z^-£7|. ^cf. £ iA]^ ia>af :^o] , Ti02#^l 

2:A1-^<H1 4H1- ^#z]-ol ^^>s lA]:^ ol>a- SA>^^ i4| ;g 

^>^^ SAHl ^^1] £ 4c<Hl w>sq. Ti02#^ ^^^(211) 

^^^^^ ^llTi02#(210a)3i|- ^^Aj^ ^l2Ti02#(210b)-9-S ^e1^t:f. 

^7]^ ^o], A-ls 4^ A^^^ Ti02#«^ll H2SO4M- ^^^^y^]^ 011^ 

HI- 2]-^Al7l^, 51-^ ;^]lTi02f^(210a)^ 0H7171- H2S04^ S04o1^jH- 

^^€1^. ^, Ti02#^ 0H7lo]] i:fe3^)^ ^-^Icf. n:)-5l-Ai, di^^^* 51-^ 

>ll2TiO2#(210b)^<^l 0)1^:^0,1 o^gfl ^]7]S\o] £ 4doil :£Al4g al-ss]- :^ol ^7] 
(203) ^<H1^ ^llTiO2#(210a), ^ ^€:>^ sfl^ofl cfl-g-^]-^ Ti024€^<^l 9Xn] ^ 
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1020020073206 ^^ o^^y^ 2003/4/4 

<62> olo^A-l, 4e<Hl a>5>|. ^o] , ;HllTi02f^(210a)<Hl ^Bfl ^^#(203)^ 

^}^^ ^^^]^^ <Hl^l^-«^ ^-g-Al^ ^, £ 4fofl w>4 :^ol C12/N2M- CF4/CI25+ 

7]->il- ol-g-e>c^ >^7i ;^llTi02^(210a)l- ^iTl^H 71:^(201) ^o]] ^^3f|l^^ ^ 

2-it!: Tisf Ti02^ ^^^^tH<=il^i <^1^^^1H, ^^^^ ^^^]^7:^^ 

<64> ^7i<4 ^^^m, ^<^nm, ^^s.m^ 3.^ 

^ AV-§-^ ^ oic].. ojej^V n^^^ cfoj:^> ^7ld!i^l-, <:^]# 1:0^ nV^^]^ 

<66> o_^^ ^^jSA]^^]- ^^tl-cf. 

<67> ^^;aaAl>i,;^l.^ -jz^^ ^^SAl^J-^l^Ai, ^(mobile phone). PDA. 

^^l-7l7H ^-§-5)ji ole^th LCD^ ^^^4i^7]- 7}^^jl 

^s]r^-ir ^ :^o\]A] t:f^ ^ ^^1 <H1 w]^ ^^fl ^-§-5l-7> 0] = 

^^olcf. c-l^o], t:l;;^l^TV^ Jisl-^TV, ^^oj-g- TV<^1 ^^yy 
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1020020073206 ^^ ^^j-: 2003/4/4 

^<Hi n^E} xv^Hl ^-g-^ ^ 9X^ cfl^^ LCD<H1 cflt}- <^^7]- c]^ ^^^] cl^o^^lji 

Si^l'?]:. ^-§-^£7]- ^■^JL ^^o] ^Cf^ :^6\]A^ ^E^iH oflHS^^ 

(active matrix) ^^^^-B^^l^&l (Thin Film Transistor) LCD71- ^S. $X^. 

S. 6<>11 ^7] TFT LCDS] 3jfl 1^(350) ^S7> iEA]£]cH o^cf. ^igoi] ^a]^ ti>^ ;^ol 
, <3«^sfl^(350)<^m ^^^S. n<^S\o] 4^cq ^^3]*>^ TflolHe}-^ 

(351)34 c-ilolE^ 5^.01(352)0] ^A^^o] o^cf. o^tiVa^o.^ olBlt!: 51-:^^ N7fls] 7flolHe|-«y 
(351)2)- M7fl2) eilolEle)-oi(352)oil o^^fl N>M7ll7> ^^gsl^l^?]: S^ofl^ -§^^0] ^o]^ ct| 

£^<H1 SA]^ w]-^ ^o], ^^s)-E^^l>,Bl (353)7]. ti]]^]5]<^ ojx^j. 

^7] ^i-^H^^l:iEi(353)^ ^oM 7]lo]He)-ol (351)2]- <g;i^ 7]) o]b^^(354)2]-, aj.^] 
7ll<^lH^^(354) ^A^5]<H 7llo]H^^(354)oll ^^-l^:^?} 9l7}^<>\] ic)-E}- ^-^Jsj-i^ 

^ ^^£^1#(355)2)-, ^1-71 w]:£^l#(355) ^o\] ^^g^ ^^^^(156) ^ -E-ej]?]:?!^ 
(357)^^ ^^J^^-. s[±S] SA]cg^o]]^ Aj.7] ^e]] 01:^^(357)2]- <^:^s\o] ^^^]^ 
(355)o1 #A^^^o]] tc].5]- .^71 :t^^^(356) ^ ^5ll«?l^^(357)^ *tfl o] 
7|-£lo] «-fl^(JE^SAl^>^] ^^)^ ^2)-A]7l^ 5|-:ii^^(359)o] ^A^S\o] o^O,^^ 
H^:^1^E](353) e^^sq- Tllo] e 5].o2(35i) ^ c^]o] 5]-ol(352) ^^^S. ^o] ^-^5]^ ^ 
# 1J-^1^>71 l-^^me^^(black matrix;372)7]- ^^^slo] 0^4 

ol*>, £ 7# ^sel-<^ ^^SAl4i;^>S] tflSIl c^^ >a-.(fl*] -ii^^i-t:]-. 
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1020020073206 ^^ <^p^l-: 2003/4/4 

(360)^M1^ ^^^S. o]^o]^ ?]1o1:e^^(355)o] ^^^s1<H ^ o.c^ , ^>7] TflolH^^ 
(355)ol ^^^^ 71:^(360) ^^a^ 7llolB^<?i#(362)ol ^#5]ol 9X^. ^7] 7\] 

*='lB^^f^(362) ^<H1^ «]:iE^lf^(355)ol ^^^^c>] o^^ov^^ ZL ^^o.^ <^1^«^^ 

^^1^-^(356) ^ ^efl'y^^(357)ol ^^is]o] ^Jcf. ±:>.^^(356) ^ :E.eflol :5i^(357) 

^^^^ «^>^7l^(360) ^^1<^1 ^^A-l ^s^Cpassivation layer;364)ol ^a^sI^H $1 
cf. ^7l ^^#(364) ITOClndium Tin Oxide)fi1- ^'^tb ^^-^S. 01^.0:1:51 

^4i^^(359)ol ^7] ^S.%^i364)o\] ^^i^ ?i^*(contact hole;365)* 

TFT(353)^ ^Sllol^^(357)<Hl ^7]^JOs. ^^^c]-. 

^tt, 7lJgr(370)<Hl^ ^dti^ wlSAl<^^, 2^ A>ol ^ TFT<=g 

(372)71- ^A^Slol ojo.Di^ :^^>SAl*^^'^l^ ^^1 ^e^l- ^^^}^ ^si^Eif^(374)ol 
^^^^<H $ii=f. £^<^lfe :£A1^>^1 ^^;<li?>, ^7] ^sl^E-l^(374) 
^^^S. ol^ol^ ^-^^^<^1 ^^^^<=>] 9m. 
^7]9]- ^o], TFT(353)7> 5>-^ 7m(360):iif.mBl€E.^#(374)ol ^^j^ 

71^(370) >««>ol<Hl^ ^^f^(380)ol ^>^JS]ol ^^SAli;^>7> ^-^^^14. 

-^^^ ^-^^a^l^^l-^ ^]^^7] ^«flA-l, 7)lolB:5i^(354) ^A^^^, 
aVi^l^(355) ^A^^^^, ^^^^-(356) ^ ^efl «?1^^(357) ^^i^^ , ^«j#(365) ^ 

-e.^m364) ^A^-g-^, ^41^^(359) ^^^^^ ^ * 5^^ p>^S-g-:=gol ^ 
-S-^Ml ^cf. cq-el-Ai, i£5l1^1^B« ol-g.^ ^2fl ;^ls«J-ig^ o]^^^ TflolE^ 

^ wv^^fl Ai-oi, tivs^i ^%^'E-^^^■ ^^^^ >^h, -^.^^ 
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<76> ^ ^^<^TA^^ £ 2a~S. 2f ^ £ 4a~£ 4f«fl SaI^I: ^^^^A^aj-ig^ oj-g-^rH 

AHo] <^l^iAi^Hl(^, <Hl^l#£2l o]-g-*].7lu|- Ti02^ a^^^^ 

<77> ^7lS!l- £ 8a~£ 8g^ ^^^H ^Ml^l ^^^>^ cf^3if ^cf. o]nfl, 

S'S ^ 'M^<H]^ Aj5^^^1n>, ^ ^Vtgo^ ^:=§SAli^]- Xi02^ S^a^A^ ^1- 

<78> -f^, s. 8a<Hl £Al^ y].^ ^o], -^e^^ ^1-^71^(360) 
Al, AI^^ SE^ Cu^q- ^^#(354a)^ ^a^^V ^ ZL ^ofl 

#(305)* ^-^^W. ^7] Ti#(305) ^-^<^1 ^>:f^a(307)# ^^Ia]?! ^ ^Vs^aI 

om e^]o]xj9\- SA>^]-^, 2,A\^ cg^o^ Ti7l- ^V^Sl^H TiOxS ^cf. ^ 

^, ofl^l*-^(<=^ll- WS^ -a-)* Ti7> ^l7l£)<H ^V7l ^^#(354a) ^ 

<^1^ £ 8b<^l £Al^ u>sq- ^o] Ti0x2fl^(305a)^<^l '^'^V SXt]] 
<79> ^V7ls^- ^o] TiOx5llEi(305a)-2-S ^^#(354a)* l-S^Jt!: ^^EflcHjA-l oij^iofl^ 

Aj^li^ ^]^^ M-^^1 «^^2l ^^f.(354a)ol ;Hl7l£lo^, ;^1^*H ^^7] 

Ti0x5fl^(305a)* '^l^^V'S ^>-^ 71^(360) 7flolH^^(354)<:>l ^a^^c^., o]o]X\ ^ 

£ 8c<Hl -£Al^ Bl-SJl- ^o], sl-^7]^(360) ^^Hl ^^Ai CVD(Chemical Vapor 
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Deposit ion) ii>^<^l S]^ Tflo] e ;g^f.(362)^ ^^^^>JL n ^<^1 a>iE.^l#(355a)^ 

^, ^1-71 w}:£^l#(355a) Ti#(306)^ -4^1 ^^^tb4. 4^3(308)1- '^l-g-^H 

^^-71 Ti#(306)» ^EfloJlAi >^>SlAloli4 5flol;5ls>}. ^g.^ SAf^l-ig, ^^o] ^ 

A>^ '^^^ Ti7> ^^Slo^ TiOxS. ^x:!-. 

ojo^x^, £ 8d<^l £^1^ ^<^1, TiOxS ^21-^ Ti^(306)<^l 

^-g: ^]^^4r ^-g-^l7lia >^7l TiOx^^ ^-J]:*^! ^<^> 9Xn , ^1^*><^ ^7] TiOx4€ 
^S. ^£^l^(355a)^ ^^1- l-S^cJt!- ^J-Eflc'll^i <^^7}^S. ^7] ti]:£^l#(355a)# <H1 
^^fji TiOx^llli^ ^iTl^l-^ 7llolH^q-(354) ^<=]]^^ ^^^Wi355)o] u-o} ^cf. 

n^. H 8e<^l £^1^ tifsq- ^o] , .^l-y] yl:£^l#(355) ^<=>ll Cr, Mo, Al , Al^^, 
Cu^l- ^^^S. ol^o^^ ^:i^^(356) ^ -^2fl^^^(357)^ ^^^*><^ TFT# 

^cf. £^1^1-^1 ^S^t^]'?]:, ^7] :ii^^(356) ^ :E.efl^^^(357) ^a] 7]]o] 

H^^(354)3j|- ^"^t!- ^^J-^ll ^^^^cf. Tiofl SAf*!-^ A}.2|.Al7lJl ol» 

•^l^l^H TiOx3ll^# ^A^tb ^ TiOx5Efl€*Hl dt:^i^^(356) ^ J^s^l tl^^(357) 

^^1, TFT7> ^A^^ 7l ^(360) <^1^ £ 8f<^l S.^]^ ^<^1 ii^f^ 

(364)ol ^A^S)i^. IL ^61) ITOfi)- ^^^^ol ^^£)<>| 5|-4i^^(359)<^l 

^^7] 2^-dt^^(359)fe -a.s:f^(364)ofl ^A^^ ^^*(365)^ -f-sfl TFTSl ^5ll<y^ 
^(357)<^1 ^7]^^S. ^^^1:+. iisf^(364)^ ^^*(365)i4 S|-di^^(359)^ 3fl 
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<83> o]6]A^^ s. 8g<^l £^1^ :y-ol, >^:^7l^(370)«^l Cr/CrOxi4 l-^^;^]^ o]^o] 

^ ^^v^^^^(372)% %^^^}^ ^Sl€£if'(374)# ^, t}^7]%mQ)^- 

71:^(370)* ^^*>J1 =L A>olo)l 6B^^(38o)^ ^ ^ o.S.>>*| ^ ^ S^l 

<85> ^ ^^21 5111 wVJE^ldi:^]-^ ;fllS«<}-'g«Hl2. ^-§-€ ^ ^^c^l. ^1 

<86> s. 9a~9ffe Afl^^ ^^M]^^} ^l^y^j-^* £^ 

^'{d, £ 9a<Hl £Al^ w><4 ly-o] , tiVS^l^lolijjsl. a}.:£^l7l^(460)>^«l] 
f^(462)* ^^t!: ^ ZL ^oll l-&|^el^(p-Si)3f T:f^^g ^£^1^(454)# ^-^^^V 

^, ^^7l 4^^ti]:£^l#(454) ^<^1 Tif^(405)# 

<87> ZL^, :£ gbofl ^X\^ wl-s>^- ;y-ol, >^7l 11^^(405)^ i^>>;H(407)S. 1- 

^.^a^l^ ^^fl'Hl^^i ^Vs^^olM- eflol;^-lsq- 2:A]-^V^ ^o] <^^2l Ti7V 

^^^5lo^ TiOxS. o] Tif'(405)'^l ^4 olHl^oluj. Cl27>^M- CF4/C 12/027]-^ 

^ CI2 ^^7>>i <Hl%l7]-^» 2l-g-§>^ Ti7]- ^iTl^lcH c]-^^ ^£^1^(454)^ 

S. 9c<^l «>sf ^^^1 TiOx5ifl^(405a)'?]:ol ^<5> ^Tfl ^t:!-. 

<88> ^7] Ti0x2ll€(405a)-^^ cf^^^ ^£^1#(454)* 1-5. ^Jtt ^^e11<=^1^-1 '='11^1^* ^-§- 

^1^^ ^^^^(4623)^1- t:l-^^a}:£^l^(454a)^ <^l^l*l-i ^7] TiOx2ll€(405a)l- 
^l7l*>ia, S. 4d<^l S-A]^ wV5+ :^ol ti].:£^l 71:^(460) ^<^]^ 7flolH^^f^(462)3V n 
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7llolH^^(454)'il:o1 oXp^] ^cf. <=>]o]^c]^ s. 9e<^] S.^]^ vi}si^ ^o] . 7]]o]B. 

^^(454)-OS. -^1-71 71^(460)^ ^^'^'^'fl^i ol:£^l7]:^(460)«^l o]^^ ^ 

^£^l7lJ&(460)<Hl^ £. 9f<^l wj-s^- :^o] ii<^^(456) ^ ^e)]^*^^ 

(457) ^^^Sjol tiVS^l^^V* ^^Ja^V^fl . 
<89> tb^, ^<?l#(462a)^ 4^^^'^£^l#(454a)^ -g-^Hl <^1^€ ^S. $X^]i}r ^t?]]^ 

^^<H1 <^1^1€ Sm-. ^^f^(462a)^ o]^o^ ^<a^«^l <^1^1€ ^ 

^. ^-f ^^#(462a)^ '^l^^^'^ ^«fl o>£^l7l4a-(460)o1 '^^^^ 

^1^>7l ^tt t^sl^Cbuffer layer)^ tt^f. 
<90> v^7l H]-£^]4i^> ;*]lS«J-'^<5flA^^ Ti<^l '^^^ TiOxS. J?-^! ^ 

ofl ^5(1 sflii^ ^^^^ ^£ 
<9i> ^v^tt w>fif ^o]^ ^ ^^s^ 3fl^^>ywj-i^^ S^l^J-^lM- 

-g-^>^ cllAiofl Ti^ :i -i"^ , TiOx)# ^}-%-t}7] nfl^ofl, 

Jl:4« ^ ^711 ^cf. 
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<94> ^]^B]^o] ^7>t!:4. iSdlxl^B^^^ 

^SEiCspin coater))7V ^^^1, ^ ^7]di;=^f2^ 

€ ^ $Z7l nfl^ofl, i^io^ ;^Hl7}- ^AS^Tll ^1^. ^-e^^l , Mefl^l^Hl: ^}^^}^ ^ 

TFTl- ^l^^V^ ^-9- sfl^^^^oil :i2-£l^ ial-§-^ TFT^ ^^^l^w]^ ^ 15-20 
%S €4. ti]^^ ^ 40-45%!- ^l-^l3r>^ iSefl^lr^Hl- o]^^ tij-i^oj] tilsfl 
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^•Hl^i^ ^^'^]^ :^^B\^o]] o^^fl Tiq- Ti02l- ^f^^>7l nfl^ofl, ZL ^^^11- ^^>7ll 
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I^^IJ- 1] 

ol-g-*>c»i ^7] Tif-^ <^^oil 3^A>^l-o^ TiOx## ^^i^^ ^ 

^7] TiOx^flEi^ ^]^^^}^ ^h7j1S ^^^^ afl^^^^yj-i^. 
2] 

3] 

^11*J-<=>11 SA>^oJl it}.5}. Ti7> TiOxf^o] ^>^^s)^ 

[^^^^J- 4] 
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[^^*cF 5] 

^14%M1 HP* i^^l-^ ^^^S. 

i^^^} 6] 

9X<^^^. ^7] Ti€: ^^1^ Ti#<^l Cl27V^» i^^V^ o\]^7\^ 

71 

^U^J-<^1 Til- <^l^l*>^ ^^1^ Cl2 ^^7Vi» 5Lt*>^ oil^l7>>il- 

[^^^ 8] 

^l7«j-oll ^i'H'H, Cl2 ^^7>ih^ CF4/Cl2/027>i* S^*>^ ^^J^S 

I^^*ol- 9] 

^11«J-<^1 5I<H^-1, ^^-71 TiOx3fl^# ofl^*>^ TiO^^^Hl H2S041- iEf-^>^ 

[^^^J- 101 

Si<H^i, TiOx3fl^^ <^1^1*>^ ^:^]^ TiOn^<^] oiRi^^ 

111 

^ll*J-oll Sl^^i, ^1-71 TiOxsfl^^ oil^lsrV^ ^^]^ TiO^€<>il Cl2/N27l-^1- 3L^t} 

46-26 



1020020073206 o^^y_ 2003/4/4 

. 121 

13] 

14] 

I^n^"^ 15] 

Ti ^^^^>^ ^71]; 

^7] Ti^^ <^^^ ^V2}-Al7^ TiOx#* ^^^^>^ ^Tj); 

-^■71 TiOx3fl€# <Hl^l3r>^ cf;^]^ ^^^^ 
I^^^ 16] 
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[^^*cj- 17] 

^]16*J-<H1 9X<^^^, ^7] 7.}^^ ^ 4o]7^^ S.^t[^ o.^ «}- 

^. 

18] 

^7] olRlcfl^# ^6\] ^]i<^<^- ^ ;H12'^^^S. o]^o]^ Ti02f^^ ^^^^m ^^1; 
^1^3.^ o]-%-t}c^ ^7] Ti02#^ ^^ll^-^^l 
^1 2<^^^ Ti02## <^1%1*>^ ^711; 

^11^^^ Ti02f^* <^]^^^ ^^]S. 5}l^^A^«J-i^. 
19] 

^118«J-<^1 SJ<HA^. ^71 Ti02#^ ^^^^>^ <^]^li:fl^# ^<^1 Ti02« 

I^T^^ 20] 

^118*J-<^1 Sl^H^i, >^7l Ti02#^ ^^^^}^ ^^1^, 
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21] 

[^T^^ 221 
[^^^ 23] 

^llS^J-'^l $J<H^i, ^•='1 3:AV^<H1 n^e]- ^71 ^^^^^ 5^-^ ;Hll<^^Sl Ti02 S^o] 
[^^^ 24] 

^1W<H1 Slo^A-l, ^7] ^]2<mo^ Ti02## <Hl^l*m ^^1^ Ti02^<^l H2SO 4» i 
l^^^J- 251 

ms^M 9X'=>]^^, ^7] ^12^^^^ Ti02#* ^]^^^ ^Tji^ Ti02#°fl <=il 

i^^^^ 261 

^ll8*oHl ^ll^^^s^ TiOaf^^ ^]^^}^ ^ll<^^^ Ti02#<^l 

Cl2/N27>>h» i^*>^ c;\]^7}^t ^^^17]^ «J- 
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271 

>^118%H1 9Xo]^<], ^7] ;^ll<^^sl Ti02#-i- <>\]^^\^ ^^1^ ^ll'^g'^s] Ti02%<='11 
CF4/Cl27>^* i^*>^ «^l^l7l->iS- ^-g-AlT-l^ ^TllS. ol^cH^ ^^i-^S. §m 

281 
291 

^s. *m . 

301 

s^^l ^^^^^^ Ti02#^ ^^-^ "^^^ ^^1; 
ai^^^^s] Ti02^^ <^l^i*H Ti02^€# ^^^^m ^^1; 

Ti02^^* <Hl^i5l-fe ^^IS- ^^^^ 
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31] 

mo^M 9X<^^^, Ti02%-i €=T^^^^^s. ^^A]^]^ ^7^l^ ^^7] 

32] 
33] 

o^l^icflAj-^ o^6\] ^^^^ ^^^^m ^^1; 

34] 
35] 

^I34«j-<H1 9X'^^^, ^7] TiOx^^ Jt^^^l-^ ^^-^S «J- 
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I^^^^V 36] 

i^^^^ 37] 

38] 

39] 

40] 

^7] 7]^^d]] 7])olE^o^^^ ^^^fe ^^]; 
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C^-?-^ 411 

l^^^^ 42] 

7]^^^] ^^i^}^ ^7^1; 

^^7] TiOxf-^ <^l-§-^><^ ^7l oll^ltb ^ TiOx^# ^l7l^>o^ 7llo]H 

[^Jt^^'- 43] 

^J-71 TiOx^^ <^l-§-*>oi ^71 ofl^l^V ^ >a-7l TiOx## ^l7l*m ^^^1 
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[^T^^ 441 

^1-71 TiOx## <^l-8-*>^ ^71 ^^^^ ofl^i^v ^ >a-7] TiOx## ^iTl^Vo^ 4i^/:e. 
45] 

^141-Sj-ofl ^O^Ai, >a-7l ^^^^^ ^^^^1-^ ^n^, 

^S.^ ^o\] ITOClndium Tin Oxide)^'^ ^^d*>^ 

^7] ITO# ^oil TiS <^1^<^^ ^^n>^^j^^ ^^m^ 

TiOx#-g: ol^^Vci^ ^1-71 iTO^ oil^l^V ^ >^V7l TiOx^* ^]7]^}<^ S^^^^^ 
46) 
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I^T^^ 47] 

^l46*J-ofl 9X'^^], ^7] TflolB^^^ ^^^^^ ^Til^, 

7m^<Hl ^^f-* ^^^*>^ 

i^^^^ 48] 

^^^^^^ '^'V^^J^^ <Hl4l*m ^:^]; 
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I^^^ 49] 

^l46«c}-'='11 ^^^i, ^7] ±^/B.i\]o]^^-i: ^^^^^ ^^1^, 
^<H1 ^^^^ ^^^^^ ^7^1: 

^^^^^^ °>^^J#* '^l^i*}^ ^Tjl; 
50] 

^^^^ ^«-^l7l^ 

^^^^^^ ^j-^^J^* <^l^i*>^ 



46-36 



1020020073206 ^^ o^^^: 2003/4/4 

I^^^J- 51] 

TiQxsfl^^ <*l-g-*><^ <='fl^l^l-Jl TiOx4^^ ^l^*l-<=i 7l)olB^#* 

52] 

[^^^ 531 
54] 
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55] 

^ol# ^^^^ ^^^t\^ ^711; 

^7] ^ofl Ti02^* ^^^*>^ 

^^^^^^ Ti02^* <>l]^i*>^ ^^1; 

Ti02## <^l-§-^><^ <^1^1*>J1 ^7] Ti02f^^ >^1^^>^ TllolH 

^71 H]:£^l7l^<^l o]^^ ^'a^V*^ ^>i/^ellol<^^^ ^-^j^V^ ^ns. ^^^^ a> 
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